Smad2/3 is involved in growth inhibition of mouse embryonic palate mesenchymal cells induced by all-trans retinoic acid.
Cleft palate is one of the major malformations induced by retinoic acid in both rodents and humans. The purpose of the present study was to elucidate the mechanism by which all-trans retinoic acid (atRA) induces the cleft palate. The cell cycle distribution of mouse embryonic palate mesenchymal (MEPM) cells under atRA (100 mg/kg) treatment on gestation day (GD) 10 or GD 12 were measured by immunohistochemistry and flow cytometry. The p21, phospho-Rb, Smad2/3, phospho-Smad2 and phospho-Smad3 protein expression levels were detected by western blot, respectively. Quantitative real-time PCR was performed for p21, Smad2, and Smad3 gene expression in each group under both conditions. Small interfering RNA (siRNA) was applied to inhibit Smad2/3 expression in MEPM cells and the effect was detected by western blot and flow cytometry. The G(0)/G(1) arrest in MEPM cells in vivo was induced by atRA on GD 10. The protein expression levels of p21, Smad2/3, phospho-Smad2, and phospho-Smad3 were increased, while phospho-Rb was decreased in MEPM after atRA treatment on GD 10. These changes were not observed on the GD 12 group. Moreover, the mRNA expression levels of p21, Smad2, and Smad3 detected by quantitative real-time PCR were almost consistent with their protein expression trends. Furthermore, p21 was partially decreased and G(0)/G(1) arrest was partially released following Smad2/3 siRNA knockdown. The induction of G(0)/G(1) block by atRA in MEPM cells varied with the development stage of exposure. Our study demonstrated that Smad2/3 regulation of p21 was partly required for atRA-induced cell cycle perturbations in MEPM cells.